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102iM)53959 t^^ 2004/7/20 

sjfe t-iir^^^, ^71 ^-a:^^ ^ofl 5? ^^^^-i- S.^^}^ ^^^^^ 
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%^ 2004/7/20 



-iel^ ^^^^^§4 iii^V ^ n >Jlat'^»a{Silicon Film Bulk Acoustic Wave Device and 
Process of The Same) 
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102WWD53959 ^;*>: TIOQA/im 



S. 10^ 7l:fl:^ ^^^^ <»l-§-«l-fe a^«>olHS.iH>»'l^»8-'a (Surface 

micromachining nj-^- ^^^^^^^^ di;^-!- M-^i-ifl^ ^^£.<5lcf. 

S. ll-a- 7mfl ^^f' <>1-§-«1-fe JL^«>olasx3lAl^^»|}-ia(Surface 
micromachining ^^^^yiil. -Si;^>l- x+Bj-ifl^ 

'i'iV^-^^a-g. o]^^^ :^ofl o^^yc^ CMP ^^a^- -^S^^Vfe 7>^el-Jl A^xj-^r^ol ^ 
>a-7l ^l^^A^J^ :5i:^>(FBAR;Film Bulk Acoustic Wave Device)^ ^^^B^^ ^^/^IJ-^ 
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102BPTO53959 ^^ ^;^>: 2004/7/20 

^Bfl(air-gap ^Bll)<iH. ^^^-^o] -f^^ ol^^oi <StJ)(«>llo1;a 

-^4 :3i:^>l- ^2i^7] fl^ ^a-i^ol c^e^?!-;^! :^^J^ul sa^c^l. MEMS*?8^S. 37fl ^^^z]-a: 

<^l-8-«1-^ 'aaTJ>olaS.^H'^N(Bulk inicromachining)4 7]%^ ^'^f'-i- <»l-§-«V7m- 7] 

^-^Ji^-i: «^1-S-*V^ •¥-7>:5q ^^^ofl sit!: 5.^^1-«>laS.DlAl^ (Surface micromachining) 
a^^^S. v+-t- ^ satf. <iliq«m w «i^A>f^(Bragg Reflector )-g- o]-%-^^ SMRCSolidly 
Mounted Resonator 4 ;^^^7l:a:'g- o]^-^ HBARCHigh-overtone BAR)^^ 

^^^■^ 'g^Bl^CDeep Si) ol-8-«1-fe cf^^^ ^^^^l ^ 

^ 7m«ifl ^fm 31<^1^ ^(^^^^ ^A>f^o.s. 7l^*>fe ^ ^:?>)^ ^-^^Vul, n ^<ifl Si02 
(BPSG, LTD; low temperature oxide), Poli-Si, ZnO sl'S^-i: -r-^S. c)-^, 

CMPCchemical mechanical polishing)^^^ «=>l-§-*>*^ "?iT^>*>:il, 3L -^lofl 
^l^lf-/^!-^^^/^^^^/^^^^ ^^€^^3^ iii^H ^B.^ ^^o]^. 

=17> ^7HlA^ sl'Sf'Sl otn># ^t|)>Hfe 2^^1 o]^^ CMP ^AS. ^l-fetfl, 1 

^'^f'^ ^i=>^tV. ol^ CMP ol:f6j) ^A^sj^ ^^^-^J^iJ- :^7^^ 
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10»R)053959 ^^ 2004/7/20 

:i8> 0^71^1 CMPCchemical-mechanical polishing)^ 7]7^]^9l Si^V* 7] 

#«=fl f'^tb^ CMP^^-i- ^]-%-t}c^ 7l4a:5.^-g. ^%€l-7fl ^^l-^l-^ 

^ ^tbtf. CMP^^<^>Hfe tflsf 71:^711 ^oV*>fe ^^<^lcl-. <i>^ 71^7)1 cfl^ l^ol o>Vi 

7m41<fl ^sifr^ ^'^f^-a- >I171«><^ ^^«^ ^a?-^ Si\^^ ^oisq. 7l:&^3|.Sl ^ol§ ;^ 
^l^^S. Hl^«>7fl ^'a<^m. 2*V CMP^^^ 71^3: -g-^ofl ^-^^^^^ 

^%*]-7fl ^T=>«>fe 2^} CMPfe I'fl-f f^-^tb ^^^S. o]§ ^isH ^'^f' 5. 

^^^^ SL^ ^^o] <^^^ ^71 t41€-<^m. -^^l c-^ ^^«fl^^ 

S|>«#S^ol 3g%^>^a. <^^^si\ -^^^i^^o] n^e^A-l ^^>^>aol ^4^§>7n 5)^ 
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102WPD53959 ^x>: 2004/7/20 



Oil- 6l|3i)^^ -f>aa||^>^oi5i. ^cj.. "g^;^ O.S. tg.^^ oj^S) o.s. 

^^i<=>M 7m^ofl AIN, ZnO ^^-g- ^-^^A]?!^ :^ c^o] 7]%^3i\- ^^^7\] ufl^ 

-^r^ ^)<H1 «fl^^Cf. ^;^].6jlA-l^ "a-^jflSSl ^-a^fl^'^'^l #«iK>^ 

. ^€J:47> #ji ti^5l->H «^l-8-«H -fT^^ ^^^^^^ ^7!^^ ^-i- ^ ^^s-s. 

IJ-^^^^ c-^ -^--awfl^^^ tjfl^ ^Atb ^>3o]ef3i «^ 51^1:1-. 

n ^7]^ w}-^ ;y:<>l ^S. t^l-olaST^ A] (Surface micromachining)^ <»l-8-^ ^12: 

f'-i: <5l-§-«>fe ■¥-7W ««}-^ O.S. q.^ ^^^r)-. 
24> 7]:^^ ^A^^ ^^Sf^^ ol-§-«l-fe a^4<^la^T.1 A] ^lU-^ (Surface M/M ^J^JS.^, 
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ldRilD053959 "Q^V: 2004/7/20 

at!- 2^:^^ CMP ^^o] ^J3Lt}JL CMP ^^a] c]'^(Dishing)3:3j.7> M-Bm-o^ 

«25> >3-7]tb Surface M/M l^H ^*>fe ^-f ^^^'^^•i- ^S*>7l ^*><^ 7]3&:^'^ ^^ysVul Sl-fl 
# S.^s^^ 5g%^ CMP^ 2^;^1S. ^^sl<H«='> ^4. mJ^«=flAi 

7]^^ S^^^ ^7], 7l4a-S^s|. CMP^ ^S.^ ^ 

-fi.7V 5a4. 7]^^ o^pVi- «>7n ^atf. ^:^]^ S|>«f' S^oi 7^:^^ :i fl<»fl 

^^^^-i- ^4- "a-^^^-^i c-^ -f'idwii^-*^*^! ^vs^^]n ^^^^ =L o]:^ 

€ ^^W^ C-"% -f-a^fl^^a-i: ^*><^ 'd-:^:?! Si\^S%- K^-^ "flZL^Tll ^ ^A7> 9X^3.S., 
2^n CMP^^-i- ^7l-gr|.<:^ ^7^:3 S.^^ ^el*}?!) :^o]x^. 

=26> sI'S^ fi^^ iiflZL^Tfl :^e|«>7l 2^:^ CMP^^-i- 7\^]JL M-^ rl>a 

(Dishing) Jl31-7> q-Bi-^^rf. c>^7lAl cl^jLiff} 7l:e:3l- ^'^J^i)- ^o] t^^o] 7^S.<^^^ 

^71^;*I1, ^oflA^ ^ii^-aCstiction) ^A^^t)-. 

^ ^4* ^fe ^s. f-A^M^, DHia^ol ^^m^] *>fe 
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10^PD053959 ^^ <^?^y. 2004/7/20 

«28> 4^6.^, 7lJ&^ sl^lf. ol-8-«|-^ S^xi>olHs.nlAl^»S-i^ (Surface M/M 2)-i- -t^^a.^, H 
IH M-Ej-id w>4 ;a-ol 7143: iE^JN«>fl *rum Sl'^f^-i- f'S^-^Vc^ o]^^^ ^^^o]^. <>] 

1}-^^ 7]^^ SSi^%-^ o]^^^ SL^v}o]3,s.v;\X\y^^^3i\- 7]%SL'^ 

^;^>1- ^2:^84^ ^o] tfstf. ol^Tll 7mifl<i{l ifl^^ «r>^ 7l4a:6fl ^^^^ 

€A7> Si'H'H J^S^^ol 13:^ W^^<>1 7m6{lAi ^>«f^ ^s-a^ ^ji. 

n^^^ ^^<»1 <H^al 7lA3JL3].7> A57]7lfe- ^;^l^ol ^4. ^^o] ^o]^ 

o.s.^ 7HSl4# ^Tfl Sln^ 13:^ ^-^o] ^^Al 3g^3j. 

^^o] ^^s, ^^Slfe ^<^1 <:>>qal, ^a^^ ^o] 

^7l t4|$«^. ^^o] ^7H o.^ ^^51^1 Ta:^€ ^ ^4. ^B^Jl Surface M/M 2 

^ ^^^^'^fl'^i -g-^^^6.s. pHHSa^^l $X^. ^^a^lr^l ^ 

^^^jq. 2q-2i- :^ 3^ofl sX^B.S. ^^4. 

Surface M/M 2<Hl s^^^ ;^l7lAl >ii^^(Stiction) ^^<^1 
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102lBR)53959 ^^ $^7!^: 2004/7/20 

^t^'S'S- Si\^%- ^>]^ "^7^^ 7m-^l.ol ti^el^ ^"8: SlPltbt:^. 

1-^ ^^sj -ft-Bi^ t»>^ji7fl «H3E €-Bii^<H sa^m 

6>2|1 HBlul 7l:a:ifl6ll ^7fl«1-^ T^2:Ol7l nfl^-ofl . ols^^ T^a^oflA-^ Sl^^^-i- :^7\^}7] 41«fl 

^>1- 7lJa:AH6fl ^zj-^o^o] ;^l7lsl^Al 7^0] ^c^u^ 

BiTfl i^)^ ^^>5ioltl-. o]^^ y^S^c] ^71^ 4i^>fe ^^^^ ^^-^r « ^ Sl^. 

^o] ^-^^-i- ;Hi7i«f|-^ ^^o] i2i;<> :*ii2:oii 5a<H'H 7>^ oi^^^ 

200um^£<il4. tc|.e}-A^ 7l^ofl.H 3um^£Jfl<^ 200um^<*l lum^^^l^ ^a-^^^^l ^ 

CMP ^^61 CMP ^^A] T:1>a (Dishing) J:3j-7> v+B^-uj-i^^ ^<a^^<iliAi -g-^^^c.^. p> 

5ai=i-. 7HJ:3).5i). S|>«# ;^l7lAl :i^^(Stiction) ^ 

o]S.7} ^JL ^^Al;^o] ^o^ ^^^^^sj- ±7}Si] ^S^^^o] q-Hcf. 
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10»W053959 ^^ ^;^>; 2004/7/20 



•i-el«'ffl -a-^^-i- ^zt«>7l ^Ifl-e^ ^7>sl -il 4*^01 ^A*V:ii, ^*^f^<fl *7] 

f-ofl ii#sl^ -il:^3^7l ^^:^^o] ^o}:;^]x^, ■i-e1«.^ffl 6]^3l ynji 

4-^7> 9X^. S£t!: -ar^l-^ ^^l-i- ^^^^ l-el ^^-i- 3l-£«f|.7ll <N2i-§>fe :^ 
■f "lliiiS^Cmass loading) Jl3|-o11 ^^^j^^s^ oi:^.©! .a«1-7fl €-J«(l^<^l 9X^. 

:32> 0^71^1 nfliS-^Cmass loading) Jl^^ 3i|-dfc:;^H 7l-^^6.s. :^^3i^ 

^#«>^ ^>«^i)cH 5^^^. ^<:'> "S-^^^^y} ^o}7]7\] Sj^cj) ^^^S.^ 

(mass loading)jL3l.el- ^i^. ^s^^^ ^«^M7)1 sl^cfl, ^(Au)€^^ ^4-. ^-f 

^7V ofl^ ^<a^ ^7l ^«fl A].-g-*>^ t|.^ A> 

•8-^ Wl«fl <a-^^l ^n^.^ ^^7} ^^^^ ^ ^Cf. 

33> a ^^^A^4 d^iTll-Sl ;*||2:^^<ifl S1<H'^^. ^^^^ ^^^^^3^ 

■=P-2:1- ^^i^ t^-^, 7lJ@: f^^:^ i;^>l-^ di:-%(sawing)MJ-'a^S. ^i^r^l-^ 

n, oM :e.3:*>7l ^*><^ -a-el^ ^^^s. m7fla«a=^ ^■i-<:>l<:>> 

l-*^ '=g-^^ ^fe ^-i- ^71 ^«flA-1 ^A^CI-. ZLeijuj- ol^ofl^ ^^^-^^ :Six^> Z^■2^■«^) 
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^^ ^;^>: 2004/7/20 



^SdH=lsi^a1»^^;^o1 5^;^]^, oielt!: ^^^^ ^a] ^;aoi ^Vcff-ji sfl^^^ys^ 

•e- 'S-^^ -^^-g- -^7^ ^:it|-7i ifl^ CMP ^^g-g- -^^^ ^ 

9XS.^ K^^%S.7} ©l^^H >«2:«>fe ^^^^g^^ it^Vl- ^^«V7l ^tb 

^olcf. ^«], <=»l-8-«>fe ^-f . ^^Sl Jg^tb ^^7l:«:-i- o]j^^c^ 

a ^ CMP ^^o] ^^^o] ^^^}^ JL-i:^^ ^^^S S^^l 

Srtb ^>^^«r}-S.S. 'S'tV^-irol ^^^jl ^^^^^ c-^ -f ^yfl^-^^-i: 3.7\] 

71 ^tb ^oltif. 

loading) S:47> ^3., ;^7l^££7> ^«^t!r ^^^l^(Al)^ A ^^S. ^^^'^ l^Y ^ 
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^Tl-: 2004/7/20 



39> ^7li51- «fl:i*>7l ^ -^el^ a>^^ 

>H ^1-^ ^-{i^^^ ^-^^^H ^-^f-ir 3^€«>ul, ;^l7l«rVt^ olii}. jL^slfe ^la^^^ ^91 

^^#<^1 :^7l€ ^^^^ ^AVf^34, ^71 ^^f^ ^cfl ^18=«1-^ ^A>f^^ 11^^ 

-^71 ^^^^ ^a>^^ 7^ ^^s^-ir ^^^^v^ ^<»ii ^7i m^^^* ^ 
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102MiD53959 -f-^ <^^: 2004/7/20 

ol^«>^ ty-^a-g. ol^SrH ±7^^ :^2i^ :^c]t^, 

^£.H7> «g=3:tb ^S-^ :^tlSl- ^^As^ ^^fls. ^^^^m ^fll^^^^)., >8-7] 

^#:»flS* *T=^A o]^^ ^^^s. ^#*l-<^ ^-^^V^ X|2:d^f'J2.S. ol^ol;^!^ ^q-^ i•^■g^^ 

TIM- >ll2^^f^^ ^6.5. ol^olp^l^ ^t^, 

46> zLElul ^ ^Tgol ;^m«r>^ ^^^'^iil- 71^6: Poly Si SEfe Si-1- ^l-g- 

^^^«>fe ^-sf-^^^^j^ii^. ^AVf-oi ^i^^ 

^'^f-i- ^sl-Al?^ ^-^^Vfe -tt^^^^^^;^!^. ^7l ^ofl 

n ^ ^^3^-^ a^^^ ^^-sH «>^^^-i- ^-^^Vfe «>^^^ 

^^^^-i- ^^«>fe ^^^^^'^^^^ ^ ^71 ;diE.^J dt^^ 

47> >S-7l ^<i\] ^^Vf-^ ^^^^ ^^'Hltt ^^^^ ^ 
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10S«RId53959 ^^ ^^>: 2004/7/20 

*l>8^-a- ^^^^s. '^^s^^-Bc ^^J«>fe ol^<H;^lfe ^-8- •& ^ 

f^<^1 ^^-i- 71^^:^ ^^^]^ ^^*>fe -tv^^^^^^^^l-. 

Ji^e|-<i>^^^i4. -^71 4«|2^-:aJS:B;- ^ ^-iv^^ ^s-^ :»fljL« jfl^^a ^ 

^^s. :^s.^ ^^^^ "a-^^^^^^^j^i ^ -^71 

^a-^^^ ^S'^ :^fla« 3<f|^6.s. ^si^^c^ ^^^^^^^ 

*9> ^7l -tV^^^^j^a::^]^ ^5l^ 71^3: ^ofl ^^^^ ^^>^^ ^^^^ ^^^^ 

-gBl^ 7143:^ ^-iV^AlT^ ^AV^^^ ^>a*>fe <^1^<H^1^ 

^■i: ^ ^ja.-?!: J]-^^ t}jL 

so ^ ^r^o] ;»{|^«>^ a ^^^^'^sl- :^S^^^-ir 7]% ^<^| Poly Si S.^ Si-l- 

<^l-g-«1-«^ ^^S^-a- ^^«>^ '*7l ^>«^fl<^l T^Si^ tt^Sl 5^fl€^ 

^7] ^^^^ ^Si^ ifl^^s. ^^^}^ ^^^^-^ -^^^^^ 
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102iWb53959 #^ «a;^>: 2004/7/20 

^tl ^AVf^-i- ^S'^^SI-fe 'S-«^A>f^^>yTa::^# S^^H 

safe ^-a- ^^^S. ^cf. -s^^ ^^^y^o] ;<fl7l*H ^-i- ^Hatt!: M 

^:a<ifl S!\^^ ^o] oV^el- Sl^Sf' ;<fl7l^:^ o]:^6^ ^^^^o] ^.s. 
«>fe ^<5lcf. 

Poly Si lEfe Si# ol-§-«1-<^ ^^Jf'-i- ^^^*>fe ^'^f'^^^^Jfli^, ^'"'Vf'*^! 

"^-^-i- ^^s] -a-^Ai?^ ^-^^^^ ^^«l-fe -iv^^^^i^^fliq-, ^7] ^>«^ 

^<H1 ^^s. ^ei^ -iv^l-om ^Bi^ ^>a*>fe a.^^-^-^^ 

^1^. ^7i ^ "i^^^ ^ofl ^^si j^^^s. f'^sVo^ «v^^^* 

^^^^ ^7] -sl-^^^ ^ '^^^n ^^^>^-i- 

^'lls.l- i^sl ^^«H ^^^^^ ^^^«Vfe- ^-¥-^^^^^^^1^. «>^^^/^^ 

f^/W^^-i: 21- ^^^-^3^ i5i;4ts. 7]%-^ ^ia:*H ^«1«Vfe ^^^5^1 ^ ^ 

^^^^^s). ^;^>^s. ^7l ^'Sf'* ;*(l7le>o^ ^ ^^^^ ^>^>f^-i: 

S3> '^7l«^Ai ^ ^rji^ -iJr^^^^^^^^Nl^ ^^^5^1 ^ ^*J=^^>f^^'^^^^l 
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(50)ol ;^]7l€ ^>^V#(8)3l-. ^^3^ ^6{| ^tg:?^:^ ^A>f.(8)-i- ^^^^ 

(12)3|-, ^-i!:^^ ^^s.'^^ 41^^51 sfl^^s. ^'^^^V^ «>-¥-^^(20) 

^ >a-^^^(40)4. ^71 «1-^^^(20) ^ '9-^^^(40)s!l AVoH <g-^^>«§^ :^S.m: 
^^S. ^^^^ ^^^^ ^^^^(30)^ S^*><^ ol-f-^H^i^l-. 
56> ^ ^^<^A^ 7>^ 7]^^ Sl^^f^CSO) ^^a^ll SX^-^ -^^^r 3.^ ^Bl-M 

Hl^^^l ^i-it^ IJ-'S^ «^l-§-*>^ J^fl^Cm-a:^ =1^1 ^fe ^^S^-^S. ^^«^> :*>^oll 

^l7l5)o1 ^A>#-g. ig>a«>ai '^^^ 5)^ ^Tl-^^l 

^fe ^^<5l sat:!-. ^]^^ S.€- U-^^ OIP^ ^A«>31 
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58> o^7H, ^ la-tgofl A>^S|^ 7m(2)^afe Si 7]% S.^ Si02 7^ ^o] 

^7] ^Si^^7]^(52) ^2l-JiS:^(10) *i'a:3^-^(12)4 7m(2) A>oHfe ^''•V 
f'(8)"a: <a^J«Vfe 4^<»fl^ 7]%i2)o] -i^^^T]^ ^^Slfe ^-i: nJ-^l«V7l 7m^:£Bj- 

(i4)-i- <s^^«m ^<^1 w>^^«>^. 

59> ^7] 7]^&S.^U4:)-^ PVD(phisical vapor desposion)^ , CVDCchemical vapor 

deposition)'^ ^-i- ol-8-*H *^~<^^'a^ ^^S. -gBl^ 'a-S^-Bl-(Si02)ol 

^ ^e1^ ^:^^(Si3N4) -^-^S. 

60> vc^^A^ .plofl 7]:^Ji51^(14)-i- ^l^Jfi, n ^ sl^^f^csi, Poly Si)(50)-i- 

^^f'-ir -^-^'i'tV^^l^^S.**! 4i^>-l- :»I1^«V^ ^olcl-. o]^ :y:ol 71^(2)4 
(50) A>olo{| 7l^:a.^^(14)'g- A]?!^ 71^3] ±.7^7} 71^3:^^^ o>u| 

6i> n^B-S. ^ ^^c^] ir}-s^ 7]^ ^'^] ^'Sf^^ -isl^ 7l:^a:<^l -^e)^ ^^^<5m- -M 

7^ ii3:^4 €el^ Hfe ^el-iel^ oi^oi;^!^ «1-uL $^7] 

^ U-^^ <='l-§-«H ^^^l^m 71^^ ^^^S. «r>al $i7l 
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102WBD53959 ^^ «a^>: 2004/7/20 

7m(2)-i: ^^t-J+^^l^lfe ^-f <Htc|t!r ^<^Ai *}:^;^^c>l ^^^^ ^ 

fi3> nelS-S. -g- ^^oJl ttfa.^ 7]^(2)^<^ ^^^^ ^A>f^(8)-i- ^^^^}7] 

^ SE^ 4^2q-:e.J:^-ol ^i-^i^l^l ^^<=a^sl ^el^ 7l4a:-i: -^^^ ^.s. ^t^^Ai?^ tg^yj^ 

«4> ^7li4 ^^f- 7l^^ ^-iV^ ^^-^ o]-%-^}^ ^-^V^^-'^l 

tb^:4l^ 7l^c»> tbtq-^ ^^go] o;t^ ^^61) A]:^^;<l^ol :^7]^:^] ^JL 
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^-^.s. -e- ^Atb 7l^^ ^^o] ^v<^i7> u).^ ovqcf. 

88> ^ "i-^^ 5a<H^i ^sl-^el^^ '^^^ ^^-^ o]^ 

^^^^ ^-i- ^^^s. ^^^-^^4 ri:;^H4. 

^^^s. «>fe ^^^^^^^ ^;=^m "^T^l-. 

7i> >3.7lii). :y:ol <iAV^^(12)Sl ;g;^l^^ol ;gA>;^ ^^^^<>1 

t!r ^A>^ 7WaL «>^^^^AJ4 ^Ajf. ;(|]7l^;^ol Jr3|.^O.S. ol^O^^cf. 

, =«S.^(24)^ ^^^^^ ^^«>7l ^tt ^HSl ^^S. «>;^1 ^Tfl i^l^ :^<:>lt]-. 
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73> iEtb ^'g^ ^^^^^4 i^V^ 'S-^'^'HS •& ^^-B: ^^^^ ^ 

^^-g: ^^^l-^ ^-a^l ^Jl ^7l:d3c£7> ^S>^ ^flS-^ 4^€AS^ ^S|-€i|.o^ 

^^^«V^ ^7] ^ofl ;»lU^^#si -a:^!- n}-:^l*>7l ^«r|-<^ ^7l^-^oi 

;^-]*J.6l| ^.go] 2]-^ ^^A <>1«H ^-^^^m ^12^^ 

ol^o^;^!^ ^^^^^5^ i:^>om. 
74> ^^^^ ^>^>#-i- "^l-8-*>fe ^^^^3^ dt;^H 9X<^^ -^-^^^ ^-^^ ^ 

^6.3. AV^*>7l i^^<:fl ^7]^S.Si7} #0}. ^7] X-j^ol ^d>o>^ ^Cf. ^47> 

^ ^^^^ ^^a-a- -S-tfl^ O.S. ig ^A«fl;<lal, lar^ofl :^7l^^^^ Dl^ :^l7fl 

:d7l^£.5.7> -f^tb ^(Ag), ^Bl(Cu), -^^Pl^CAD^S. ol^<H^lul :^2:^^%-& Sfe 
■g-^S. ol^<H^l-fe ^-i- ^^^S. ^s] <a:^Dl^(Al)^ nfl^iS-^CMass loading) &^7} 
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77> ^7]^ :a-ci ^siti.^ ^^^^ m^^'^^s. -g-si- ^^^^ 

1- ^^>^m oi^^^-a- ^^2?*^ ?i ^71^^ ii#Ai<fl£ •g-si^'a -a-^i- ij-^m 

^^1 tti«fl 5afl^£ ^^«H ^^^7>§ ^ 5^31. ^i^^ ^^^^ 

«j.ol «^^-^>aa6fl ola;^!^ ^7l^££7> feo> 

^-^mffiol«].s. ^ ^o.^ mass loadding) Jl31-7> ^^S.S. 

^rf. 4el-A^ U^^^ ^7M^ ^ -a-^^^^^ ^^Al^lal. ^^^^7} -§- 

'S-71 •S>^:^^(20)^ -^71 ^:^^^(30)«:fl ^tfl ^<^^lH^ ^^^^(30)Ji4 3}-^ ^^SlS. 

iieija ^7) ^^(40):£ ^^^^-(30)01 ^^«^^ ^^^5)5.^ ^a-^^^ 

8i> '*7H>H «>^^^(20)3|- '8-^^^(40)^ ^^^]^ ^^-Br ^€^^(30)^ A>oH ^ul 
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82> ^7] «>-9-:d^(20) 9i '*-^^^(40)iq 34|S.^(24).(44) 41<^fe S. 2<^ M-B?-^ w><if 
^<^1. ^S.^ ^^-^ 2^z^• :a7^:a^(26),(46)-i- tJl^ ^/an ^^S. ^Sj- 

83> ^71 iL7j-^^(26). (46)^ ^7l^i«J-ol vJ^ji 7>:^ol <a:-?-Pl^(Al), ^sl(Cu) ^-i- 

•i-(Au) «^^A ^^^S. ^^«H ^^^4. 

84> >a-7l :e.7j-:^^(26). (46)^ ^^^^(40)-i- ^^i^ , «1-¥-^^(20) ^ ^^^"^ 

(40)^ j4|S.^(24), (44) ^tfiH-g-^^'S. ^^«fl£^^^^. ^^^^^ . ^3ilB|^^a|- 

85> ^7l •a-:^^B^-(30)-g: 'S'^^^-ir Ji-fr«>fe ^flS.S.fe 'tlr^'iV^ (ZnO) . ^^^^ 

ul%-(AlN), PZTCLead Zirconuim Titanate) ^-i: A>-g-t!:T=l-. 
86> ^7l <g-:d^^(30)^ f>Iii^lB€- dc ^ii;f>rLvflm€- i2iJs|El 

89> ^ ^tgofl TE).^ ^I^^^^sl- ^;:^> >|12:«<3-^S1 £. 1, £. 3 ^ H 8~3E. Qofl M- 

i3>i4 :t<^l, 7m(2) Poly Si Si ^-i- <il-8-*H ^'^f'CSO-i- ^^^-SVfe ^'^^ 
^^^^(S10)i4, ^'^>^(8)ol ^^4: ^l^tb ^>S^(50)-i: ^^^1^ 
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^'a:a?.^(12)-g- ^S^^^^^^MS20)si^. ^7] ^l-^Sf-CSO) ^ofl ^^flS. ^S^% 

m ^-^1:^^(12) iflofl :^S.^ ^^^S. «l-^^^(20)-g: 

€^^'a^^l(S40)Si)-, «V-f€^(20) ^ 'i>a:^^(12) ^ofl sfl^o.^. <a-:^^-^-i- 

(30) ^ofl 7flSL^ iSl;as^ 341^^3. -*^€^(40)-i- ^^^^^-^^3: 

;fl(S60)l- S.^^c^ ol^o^^c).. 

90> '^•71 S|^#^>aia:;^l(S10)^ £ 8 ^ £ 9<m M-Bf^^ B><2l- :g-ol, 7l^(2)-g- ^^lit ^ 
PVDCphisical vapor desposion)'a<^lM- CMXchemical vapor deposition)^ f-i- <^l-8-«f|-<^ tfl^ 
^-^^/ffli ^Sl^ ^ns. 'a:^^(Si02)<^m ^^^(Si3N4) ^-i: ^^*H 7]^ 

S.^^(14)^ ^^^e>fe 13:^1(812)^, >S-7l 7l;^:e.:£^(14) ^<fl Poly Si Hfe Si o1-§-«V 

9i> '53-7l«>fl>«<1 7l:^:a:&^(14)^ <mi- -i-^ LPCVDCLow Pressure CVD)# <5]-§-«><^ l/am 
•^^^ ^^^(Si02)-2.S. ^o] 7}^^t^. 

92> >S-7l 7l:^iL^^(14)^ :^'9f'(50)-i- ^^l-^Vfe ^^<=>11^i 2)^3^.(50) o]5q 

^ ^§61 ^-g- 1}-;^m7l ^fi^c^ ^^^^t[. cfll- 7l:&ii:£^(14)^ Si 71 

*(2)<a ;^-fofl ^^^(50)^ ^7]^^ 7m(2)c.] ^z^-Sl^ ^-i: HJ-^l*>7l ^ 

93> ^7] ^>«#(50)^ <mi- -i-^ ^el-a^l^CPoly Si)-i: CVDi^c^m- PVD^J5.S. <^1'S- 



52-26 




102IIID053959 #^ ^^>: 2Xmn/2Xi 



^ 'a-^^^'^^:^i(S2o)«flAi^ i^i'Sf'Cso)^ ^-^Vf-cs)^ n^^)-^ 

€^^(Si3N4) %^S. ol^ol;^lfe >a:^«J-^l^(52)-i- ^:4I(S22)^. ^7] 

^^m(52)ol ^7) ^1^3^(50)'^- <^^^^:\^ ^^^^'^iVZ)^ 

^:^(S24)i4. '?+^^^l^(52)-i- :^7l*>fe ^:^(S26)S. 6]^<H^4. 

96> ^7-\<i^^ ^^A ^TflS ^al-«>fe i|^l^(50)Sl ^^^n^ ^^^^^"^^^20) 

^ LPCVD^^ <^l-8-«H ^'^^^Vi^, 1.0001C ^3£ol|>«i 02. N2, TCE ^-i- o}^^<^ 
98> %7] -iel^ -i!-^^ *i^^^(12)-i- ^^«>7l ^^'^^(Poly 

Si Si 7> ^-tV^il^l #ul 5l>«f^(50)^S. ol-§.^ ^■^<g^ 

(Poly Si Sfe Si 7> «l<a:^^(12)^S. €^S)<H ^'^Sf'CSO) ^flTlA] ;(ll7ls|^l ^fe ^ 

S9> ^71 >t]:^^::^m-(52)^ -MbI^ ^'?+^^(12)3l. ^-z^ ^^^Jo] ^^«f|.al ^^^^(12) % 
^a^H J^oilsl;^! ^31 -tlr^i^^^ ^V^^ ^ ^flS7}- ^^S|T3^, ^ale -^A>tb ^ 

^6.3. ^B^^ ^^^^ «=>l-§-*><^ ^^^^ ^o] «>^^*m. 
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^ ^e1^ ^^^^ I.OOOIC S.#oflA-1 H2. Si *^^^(SiH4), N 

^(NH3 f-)-i- ol^«V<^ t))e^ ^^-^€A(<m§ 800- 2.000A) ^H^l ^^flS 

<*l-8-«H ^^'^^■i- ^^^3., ^^^A(.<'A^ ^^^A 

(RIE, ICP ^ ol-8-)^-8: ol-8-«1-<^ safe ^-i-^ ^^^-i: ^ 

32> >a-7l 'Ji5l-«<3-^l^(52)^ t'5^:^^^<»fl^i :^m*>fe "^H 

^1^(52)01 \^c\ 55i^ <^^^A<=>} ^^^^] =L y^A^^<^^^ 

^ ^7\^ 1^^^(12)51 :^;^l-?-^ol ;^A>;^ ^^^5]^. ^^"^i^sl. ^^^^o] 
, 3fl:^^(24)5iJ- 1i^*>7l ^^S. *>^1 #711 €1=^. 
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os> •i-tVa?-^(i2)ol o]^<^^ <i^^^m(52)-a- ^>\^}^ ^7HAi >tV^»8-;^l^(52)ol 

^-^f'Cso) flofl^ -^^^o]^ ^-a- <*l-§-«H -T^^^A ^HSl ^ 

(lO)^S A>^«>fe ^£ 7>^«>tf. 

-fh^lsl-HS., CMP ^^-ir ^AS. *>;^1 ^fecv. -gel^ 7m5i 7>^ 5.^ ^g^^E-i- 

Al<g^4aL al^Sl 'gsl^ 71:^^ i^<fl «l«fl ^^^^] ^tif. tc|.E|.>««1 ^Bl^ 7l^Sl ^ 
s|>«f^o.^ >^>-8-t!:^-^. ^ S|>Sf'^ 7}^ 5.^^ 7>;^lal $X^B.S. CMP^^«5l 

ai>fl 3^1^ ^o]^. ^-sl-^H ^'^•^^i 21^:^ CMP '^^^ -gel^- 71^-i: ^^^^ 

^ 9X^^^ ^^^]^. 

«>l^s.s. ^^t!: CMP7V ^ja.«>;<.l ^fecf. cf^, ■f'^^ S^-i- 1^^^ ^%^7fl 

«1-ul;^> ^ ^-f<^lfe- 1^:^!^ CMP'i^Ti>(^^^^» ^^^^S #^*>i^ 2^;^1 CMP^^ 

08> >S-7liq- ^z1-a.:£^-(10) 5£fe -^-^^^1^(52)^ ^ JL^^^l CMP 
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:y-oi ^s^^ 7]3&i2) -S-W^ ^'^V^CS)*^! ^^y^ ^^"i- ;<ll^t!: -iel^ 7^ 

(2)-i- -ar^Al?^ <i-i+^^(12)-8: ^8>^«1-^ 'a:^^^'a^^(S20)Jil-, -^7] ^-^^^(50) 

<N2l-:a.3:^(10) 5? ^'tl:sl-^(12) ^J£^^ ^^Sl sfl^o.^ #21-«:><:^ *>-¥-^^(20) 

-i: ^'^iSl-fe «>^^^^^^:^(S40)iif. ^7] «fK¥-^q-(20) ^ «i<!l:^^(12) 

^^^^^^13:^1(850)5^-. ^7] *a-^^^(30) ^S.^ ;<flS.# ^41^^^ ^^«><^ 

io> ^7] ^^^^^-^^ms^), ^^^^•^^^:41(S50). >S-^:a^^^ia::^(S60)fe <a 

^(Ag) afe ^Bl(Cu)^^ ^^^^ ^^o] -f^rC^-^^^ ^^o] :^7M££.7> 
Stt ;^^» cfl^ >^^A(«^1» *^ 2,000~4,OOOA) ^1 

^-(21), (41)^ ^^tb^. ^7] m^^^'-Br ^71 ^^7> ^^^o] ^^^3.S. 

^7l;^«J-ol ^6>xl^ ^^6] ^o_B_s. oil- ^;^l«>7l ^«1-<^, >(| 2^^f'(22),(42)^ <^l-8-«l-"^ 
^1 l^^f'(21.41)^ -^1:3^-* 4^ ^^^^fls.. ^ ^^(Pt)om ^(Au)^ ^^A^ 
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ol -8-^1 € -y-^^fl^'i ^#«H ^^S^tf. 

^ ^^«>ul 5a^. ffl:iia^(mass loading) Jisj. nfl^ofl ol^it!: 

(Pt) iE^ #(Au)^-i- ^«^A >a-7l «fl:i^ *^ SA^. 

^^sq tiflriS-^dnass loading) J:3l-7> ^oL ^7l^£.S.7> ^«i> ^7] ;^^ol o.^ , 7^0! ;^ 
^t^tii^^CAD-i: i;d-^#(21).(41)6.s. oi^§>^ ^^^m. <Q:^^]^ 

aluminum nitride)^^ ^^^^ HTll ^ ^ 5^^!. IJ"^^^ ¥^l7> -f-^^^^^^ 

'a-^'^^^ol ^^s|T^. ^^2:^oi ^cis^-tq.. «g-;d^^oi §3=^ r^^ofl ^6] 

i4> atb -g- ri^^ *>^€^ afe -S-^^^^ ^^^^-Sl-fei^l) ^<H'^i ^(Ag) ^el(Cu) ^ 
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\s> ^7] ^^^^^^•<^mS40) ^ '^^^^^'^^mS60)<^^^^ ^7] ^^^^(20) ^ 

'*-¥-^^(40)^S. 9l7}€^7] ^^c^ iq^ <3i:i«1-7l ^tb 3'flH^(24). (44)41- '^J- 

7] «V^^^(20) ^ 'S-¥-^^(40)4 "g^S ^Ajtbcf. 

16> zibIjI ^ ^^<m ^^^'^sl- :^]2^^^$\ «^^Al<^fe £. 2 ^ J£ 7<^ 
^o], 'S-?! >8-¥-^^^^^5fl(S60)iq- ^^ia:^(S70) -^V^H -8-71 €f|-^^^(20) ^ 
^(40)S1 5fl = -^(24), (44) ^S.^ ^^-i: ^<5l7l z^-zl" &7^^m26). (46)-ir tfl 

5f ^/an ^S.^ ^^S. :a.7<J-^^<g^^Ta:^l(S68)* Sth^Vfe ^S. 7>^«r>i:V. 

i7> ^7] :e.7^:^^(26), (46)^ ^7l;^^*J-oi 7}^o] ^-B: «y:^flw(Al). ^Bl(Cu) ^-a- 

(Pt). ^(Au) ^sl T^-S-^^ tfls^ :4^^A ^S.^ ^MIS. ^^tb^. 
18> ^^.7] :B.7<J-^^(26). (46)^ *>^^^(20) ^ 'S-?-€^(40)^ s||S.-?-(24) . (44) ^ 

19> ^7H>H «1-^^^(20)^ =L S.'^o] nflja. ^^3£l^ -^7] ^Z^&:^^aO) 

(20)^ -^^fiV ^2t:e.^^(io)^q ^-^^slfe- *a-^^^(30)^ -f'^d«fl^'^<^l "fl-^- 

20> ^7] ^^^^(40)^ «>^^^(20)3i- ^^tt ^S-ii]- ^^^«H. -^^€^(40)^ 

3^^^ ^^^-i: ^<^]^ s)5.m-^H( lift-off)^ ^>-§-*1-fe- ^s- 7>^ 
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I2i> ^7] *^^^n^^^^mS50)-S: 'U-^^^^-i- iL-R-*m ZnO, AlN(^S^^^ai, aluminum 
nitride). PZT t^S.^ ^7] ^n^B-^^dO) ?J «1-^^^(20) al^4 ^>^vflS€- 
^#(dc) «>;itllH^ ^s^^, ^:^}%^ -^-^ ^ai-ig 

sfl^^S. -ijzl-^lfe oi^o^^t].. 
•22> ^71 ^^^^(30)^ v]^^, -ih^^ c-"% -^-awfl^'^. S.^^^ ^-8: 7^ 

«H. ^^^^ ^^^^-(30)^ ^^^s^^<^ ^-S-*>fe s^^^ 0.5ttll7> 

23> ^7] <a-;a^^(30)'gr ^A*^ vc^^^^ «a-^^^(30)^ T^S. 7^ ^ * 

^^1 ^-^311 ^ SX^ ^^1 ^^<^, '8-^€^(40)^ ^-^-^ *?J-^^^-(30)-a- 

8~J£ 9<^ B>4 :^ol, 71:^(2) Poly Si S.^ Si« <^l-8-«H ^'^f'CSO-i: ^>a«>^ 

5^^S^^^^^:^l(S10)5q-, ^71 ^ofl ^H^^ di^^ 5*0^0.3. *>:^^^ 

(20)^ n^^^ ^7] *l-^:^^(20) ^ 1<J:^^(12) 

(S50)5if, >a-7l ^^^B^-(30) ^oj] ;^fl:g.» n^^S. ^^^c^ ^^^^(40)^ ^ 

^^^^^-^^^;^l(S60)5q-, SV^^^/^^f'/^S-^-^^Ca-^*-^^^ 7l^^2:)^ ^^^^ 

^ ^^^^3^ i;^>^S 7lJ^(2)'i- ^^^^ ^^^mS70)si^, ^^s|<H 
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a^^ol 5afe ^-i- ^^^s ^ti-. a, 4,;^ >(|7l«H 

^ ^ofl ^^ofl ^o] o>qe^ Sl^f- ;<n7l^:^ oi;^ofl S.^^ ^-i- 

*><^ dt^Vl- o]^^o] •& ^ ^12:^ ^:^ol 61-1-1 

^ ^]^^s.^^ s.s.^^^^=.mm7} ^ji, ^^^-^ ^i^i^ ^ 

^^^^ "^^l :&-^(sawing) ^^3:^1 ic#5|<H£ ^^}^ ^2:<H1 <§^8= 

■i- ^^1 cl'ir'H A^(sawing) ^^ar^^m ^l*^];^ (Laser) ^^^^1* ©l-g-^H ^V^^ 

27> ^71 ^xa:ia::^(S70)fe £ 4 ^ £ 8~£ 9ofl t+B^i^ wVsil- :^ol, ^^^(20)/^^^^ 
(30)/^-f-;^^(40)^S. ol^iil;^!^ ^^^'^^^ ^2:1- ^^^tb ^^1^^ ^2:# 

^€^<^m (sawing) ^3-1^0.3. z^- ^:^^^3^ di;^V^S. 7] ^(2)^ ^^*>fe 

^:^l(S74)5i|-. ^7^^<^ ^^711+ oll-^-i- :^]7]^7] Afl;^^ ^*>3L aSBll:;^! 

:±iS.f'(60)^ ^:^1(S76)S «^1^<^^4. 
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^^^o] ^^oli^. 
29> ^71 ^«^AV#i|>yiat?fl(S80)fe £ 5 5J £ 8~H 9ofl ^Ej-Hfi vi}^ :^o], j^7\ 

30> 'S-7l<flAi Poly Si SiS ol^<H^ ^l-^f^CSOSl :^7l^ la^^^z^-ig-iQ afe ^^^z^- 
nJ-'a ^-i: <^l-8-«><^ <fll- XeF2 Si ^^^^ ^^^^] ^-^r <>l-8-*>^ Poly Si Hfe 

SiS. ol^<H^ slA^^CSO-i- >ll7l^rl-. 

31> -^71^^- :^o] ^>S#(50)-a- ;^7l«>^ 3i^^<i^^ ^Z?-1i5l^(10)6l '^'^^'^^ 7]^ ^2:7> 

^2^-^^<>j) ^^c^ »9-^l«>aL, ^^^-^^ .71^ ^Si^ «1-¥.<^ ^^1«>fe Poly Si 

32> >%}-7liq. :y-ol ^^f.(50)^ :^l7l*>^ ^ ^:?Vol ^9^51^1. o] ^ :g.:?>cl ^^8=^^ 

^AV^(8)o.s. 7]^^t^. 
33> >a-7l SS.5ll;^l>iH#(60)^ ;^l7lfe ofl^ (ashing) «5l-8-«><>^ ^tlrtf. 

3E. 6 ^ £ 8<=fl q-El-i^ i3>Sf qg-o], ^ia:ia::^(S70)«^>H ^ ^^^^^ ^t^^S. 7] 

^ ^^H <i^^(4)^ ^A^«^Vfe ^;^l(S8i)5q-. isefl^i^iB-f-Ceo) ^<:'fl ^^^^ -il:^^ 

(4)* ;^171*>JL ^21-^(64)* ^A^«>^ ^^1(S82)» c-i 3£^t!:^. 
35> -^7HAi >a:^B^-(4)^ CVD <^l-8-«><^ ^«-^A ^tOS. ^ai- ^'^■^4. 
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«>fe ^^-i- ^^^^ 7>^«>Cl-. 

3 S. 8-£ 9<H1 M><q. ^3:0], 7^(2) ^ofl Poly Si afe Si -f-g- ol-8-«><^ S^'^f^CSO) 

•i: «8^*|-^ ^^'Sf^^i^^^^lCSlOiq-, ^^^^ ^'^>#(8)ol ^^-^ ^Si\% S|A3 

^(50)-i- -ilr^AlJ^ "i'?+^^(12)-i- <iA^*m 'tV^^^'^^^(S20)i4. 'a-71 ^-^Sf'CSO) i 

7l ^zl-:a:&Bj-(lO) ^ «i-iV^^(12) ^£A^ :xflSLl. ai^sl ijl^o.s. ^2|-«>«:^ *>-^^^ 

(20)-i- ^Aj-g:>^ «1-^^^^'^^:41(S40)i^. «V^:^q-(20) ^ 'i-a:^mi2) 

^^^A^-i- :e.-fh*m ^^*H •a-^^^-CSO'i: ^A^«>^ ^€^^^^^3^1 

(S50)5q-. -3-7] «g-^^B]-(30) ^£.A^ 7^3.^ sfl^^S ^^-Sl-*^ ^^^^(40)^ % 
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Av^^a-;^!^ «>4^^-a- <9^*>ui <a-^^^-i: <i>y«>ss.. <a-^^^si wn^'^oi 

.40 ^Efl 3E.^Bl>m7>**8-iaofl>«a 2^^]s] CMP(cheraical mechanical 

polishing) ^^-i: ^^S. «r>xl ^o.^.^. ^j^i-g-^ao] ufl^. :[Via:«H , 'a-it^^-irS. ^'S'^^-. 

4i> nelai ^sfl 2ic!:?^l^ CMP :^^<Sn>^ S^^c^. ^ ^T^ofl iq.^ ^e)^ -y-^^ 

oiq. ^^s. ol'f-<H^l^ <^z|-iL3:^ -a-^lJ-^m^ S^ol 3g%«>s.s. 

^ A^^a-tv <a-^^^si ^'S-si^. ^^^\t\, 

nj-S^-Ai 7l:&^ "^-^^-i- ^^^^S. A>^SV^ 5g:^£.7> ^-^^Vcf. =L^3L 

-Msl^-^ LPCVDCLow Pressure Chemical Vapor Deposition)-f"i- <5l-8-«><^ 

2ia:;^l CMP ^^^-i: Tl^lfe ^Ji^f >ie|^ 7l^S] 5.^0] c]^ 3g:§-s>cl..(ZL ^ofl -ijz^-, 

i4> zLSjui ^ ^^«>ll>«i 7l^^«ifl '^^^^ ^-ilr^^V^ 71^ 2^;^1 

CMP-^^-i: tilstlrtf^, ^ Ha;^!^ CMP^ T^^S. ^"^^ Jl^)-* 7>>^1s.S. ^^^o] 

^^^^t:^. 2^7fl CMP^ ^-f 7\^7Y§-{Va-^)<^ ^'^7\^i,2^n)7\ ^^t!- 
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fil^^-a- cl^ 4-^^ jg^tt sg^-i- 

7fl«^^ol ^^tb ^A>^ 7>:^lS.a x-HaS. H^^'^^^ ^^1«H xfl^^^-i- ^fex^f. 

47> ^ ^tg^fl 4^ ^^^^^54- di;^> ^ ZL ;^la^iaofl ^^^^ ^ 'S-^^^-i: ^ 

#(<^1^) €^^^5. ^^«?-2^ol :^7]^5L ^o] 

7>^«1-Cf. 

48> -a-tg:^^ ^A>f^-i- «5l-8-«>fe ^^^-^5^ 4r;^H ^<H>H ^^^^ f'-a.^ ^ 

^^S. A>-g.*>7] nfl^ofl ^7l:^£S7> ^7] ^o>c>^ ■|!:i=f. 

€^^^-1: ^la-'^^H ^^^^^ ^^^7] ^<^1 ^^^^5^ :fc:^> 
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^>*S^|-7V 7>^«^D^ i41^'«'?+<^l •§-<^l«V'^. 
50> ziEijL ^ ^^611 nfel- JE)^^ 7]^-^ «i<:l:^«H *^t^35:« ^^i}^ ^ 

^ ^iflS^ >ie1^ 7l^ofl ^-t- ^S'^^SVul. ^a-^^-i- ^^^«>aL, SlA^f.^ f'SJ-^VoL, Sj^^^-S- 
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